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Chapter / 
Introduction 


PURPOSE 


The purpose of undertaking a Road Needs Study is to provide the 
Ministry with sufficient information to develop a subsidy allocation program 
based on the condition of the existing road system. This information is 
obtained through the process of: 


i Ascertaining the municipality's present road system for inventory 
purposes, 
os Inventorying those roads, structures and railway crossings making up 


the road system, 


3. Identifying any deficiencies, estimating the cost of removing those 
deficiencies and providing the municipality with a system which will 
assist them in scheduling road improvements, 


4. Examining the municipality's maintenance recording system and provide 
them with a financial summary of their road department's maintenance 
costs. 

BACKGROUND 


Early in 1975, the Ministry of Transportation and Communications 
initiated a program which is aimed at the development of a system to 
distribute available provincial funds to the larger spending, lower tier 
municipalities. A system similar to this has been operating successfully for a 
number of years with the Counties and Regions. The program is based on a 
consistent method of measuring construction needs and evaluating maintenance 
operation expenditures. It was felt that such a system was necessary, as 
provincial funds for road subsidies to municipalities are limited and in recent 
years municipal requests for these funds have been exceeding the Ministry's 
Municipal Road Budget. 


STUDY METHODS 


The procedures used to carry out this study are explained in detail in 
the following manuals published by the Ministry of Transportation and 
Communications: 


(a) Methods Manual 
Municipal Road Systems 
Needs Measurements 1978 


(b) Inventory Manual 
Municipal Roads and Structures 1978 


These manuals are available in the Township offices for further 


inspection of the Study Methods. 


Basically, the study was divided into the following categories: 


(1) Traffic - determine present and estimate 10 year traffic volumes, 

(2) Inventory of the existing road system along with related structures and 
railway crossings, 

(3) Estimation of Construction Needs, 

(4) Examination of Past Maintenance Costs, 

(5) Review of Equipment Inventory and Needs, and 

(6) Preparation of a report. 
A discussion of the first five categories is included in the ensuing 

chapters. 
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Chaprfer 2 
Traffic 


GENERAL 


A good measure of the relative importance of any particular road 
section, within the overall system is the number of vehicles using that road 
daily. Using these traffic volumes, it is possible to compare the existing 
condition of a road with the appropriate minimum tolerable standard set by 
the Ministry of Transportation and Communications for the various design 
classes. 


A total of 45 automatic traffic counts were taken by the Region 
for the Township during the week of June 18 to June 25. Of the 45 
counts, 42 were 24 hour counts with the remaining being 3 day counts 
over a weekend. These 3 day counts were taken in the vicinity of the 
Binbrook Conservation Area. A 10 year traffic growth factor of 1.25 
was agreed to by the Committee for study purposes. This growth 
factor was developed by taking into consideration the 10 year growth 
tactors being used by the Region and the adjacent municipalities. For 
the roads that will be serving the proposed industrial park (Glover and 
Twenty Roads) 10 year traffic volumes were developed based on the 
proposed development. 


The traffic data map, Map 1, page 4 indicates the 1981 and 
estimated 1991 A.A.D.T., (Average Annual Daily Traffic), on the 
Township road in the area where the traffic count was taken. This 
information was used during the inventory to determine the appropriate 
appraisal standards for each road section, structure and railway 
crossing. 
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Chapter 3 
Froad System 


GENERAL 


The road system construction needs indicate the total dollar 
expenditure required to improve that portion of the existing road 
system which did not meet the Ministry's minimum tolerable standards. 
These construction needs are determined by an inventory which 


indicates: 

(1) the type and location of all deficiencies, 

(2) the time periods in which the deficiencies are expected to occur, 
and 

(3) an estimate of the cost required to eliminate the deficiencies 


based on the Township's desirable standards. 


INVENTORY 


An inventory was taken of all roads, structures and railway 
crossings presently under the jurisdiction of the Township. The 
Ministry's new manual indicates that all rural roads and major urban 
roads are to be inventoried in detail. The remaining semi-urban 
sections are to be inventoried using the modified appraisal method which 
only records certain teatures of the existing road such as the road 
section's name and location, the length of the section, the existing 
class, the structural rating, and an indication of the type, cost and 
time of any improvements necessary. The number of road sections was 
kept to a minimum with consideration to physical characteristics and 
conditions of the roads. 


The resulting road inventory sections are shown on Map 2, page 
7. Similarly, the structure and railway crossing locations are shown on 
Map 3, page 8. 


A summary of the road system in kilometres by surface type was 
recorded from the statistical data recorded during the road inventory. 
This summary, page 6, indicates a total of 166.4 km of road are 
presently under the Township's jurisdiction. Included in this overall 
total are 31.1 km of Boundary Roads. 
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Chapter 4 
Construction Needs 


DEFICIENCIES 
Road Sections 


All road sections that are classified as being inadequate are deficient 
for one or more of the following reasons: 


(1) Surface Type - substandard surface type dependent upon traffic volume 
or road classification. 


(2) Surface Width - inadequate width of driving surface excluding 
shoulders, depending on traffic volume or road classification. 


(3) Average Safe Speed - inability to maintain a reasonably safe 
speed. 

(4) Level of Service - inability of the road to accommodate the 
traffic. 


(5) Structural Adequacy - inability of the road base to support 


vehicles. 

(6) Drainage - where road sections experience flooding at least once 
per year. 

Note: Items 1 to 6 inclusive apply to roads inventoried in detail. 


Only items 1, 5 and 6 apply to roads inventoried with the 
modified appraisal. 


Structures 
Bridges (i.e. those structures of 6.0 m span and greater), may 


be classified as being inadequate if they are deficient for one or more 
of the following reasons: 


(1) Safe Loading - inability to carry loads of at least 10 tonnes. 

(2) Roadway Width - inadequate width of driving surface on the structure. 

(3) Vertical Clearance - inadequate height from road to overhead 
obstruction. 

(4) Level of Service - inability of the structure to accommodate traffic. 

(5) Sidewalks - inadequate provision made for pedestrian traffic in urban 
areas. 

(6) Opening Adequacy - inadequacy of the span to accommodate normal 


water flow or traffic in the case of grade separations. 


Railway Crossings 


Railway crossings are classified as being deficient for one or more of 
the following reasons: 


(1) Visibility - insufficient train to vehicular sight distance at level 
crossing. 


(2) Exposure Index - the exposure index, defined as being the product of 
the number of trains per day and the A.A.D.T. (Average Annual Daily 
Traffic), exceeds the limits specified in the inventory manual for the 
existing protection. These limits are as follows: 


Exposure Index Type of Protection 

0 - 3,500 Advance Warning Signs 

3,500 - 75,000 Automatic Signals 

75,000 + rural Grade Separate (where possible) 
150,000 + urban Grade Separate (where possible) 


A complete listing of all railway crossings is included in the appendix of 
this report. 


TYPE OF IMPROVEMENTS 

As stated in the inventory manual, only three types of improvements 
have been costed for the deficient roads and structures. These improvements 
are: 
(1) Spot - improvements to roads which eliminate isolated deficiencies. 


(2) Tolerable - nominal base or widening improvements for deficient rural 
roads carrying less than 200 vehicles per day. 


(3) Design - improvements of roads to the municipality's standard. 


Maps have been included at the end of this chapter showing the location 
of the road sections, structures and railway crossings and the construction 
requirements for the Township's existing road network. 


TIME AND COST OF IMPROVEMENTS 


Using 1979 unit prices and typical cross sections approved by the 
Technical Co-ordinating Committee, "Bench Mark Construction Costs" were 
calculated. These costs, included in the Appendix of this report, were used 
to determine the Township's total theoretical needs which are summarized on 
pages B.1-3. 
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These needs are divided into the Now, 1-5 and the 6-10 Year periods. 
The time period that a deficient road falls into is determined by the criteria 
outlined in the inventory manual and based on the condition of the facility at 
the time of the appraisal. The Now period being a backlog of construction 
needs for deficient roads and the 1-5 and 6-10 Year periods being ranges in 
which future deficiencies are expected to occur. 


For the ten year study period the Township's needs are estimated to be 
$6 ,073,000.00. Based on existing Ministry subsidy arrangements, the 
Township's share of the local road construction needs is approximately 
$3,037 ,000.00. 


MUNICIPAL ASSISTANCE PROGRAM 


From the foregoing and the results from Road Needs Studies in other 
municipalities, the Ministry of Transportation and Communications has 
sufficient information available which has permitted the introduction of an 
allocation program based on "Needs" and "Available Funds". 


PRIORITY RATINGS AND PRIORITY GUIDE NUMBERS 
Priority Rating 


The Ministry of Transportation and Communications has developed a 
mathematical empirical formula which attaches a priority to each deficient road 
section or structure. The Priority Rating is based on both condition and 
usage of the facility. The larger the Priority Rating number, the greater the 
need for improvement. Priority Ratings, however, do not take into 
consideration the cost of improvement and as a result it is desirable to 
calculate a Priority Guide number. 


Priority Guide 


The Priority Guide number takes into consideration the condition of the 
road, the traffic using the facility during the study period and the estimated 
cost to remove the deficiency. This is accomplished by using the formula 


100 Minus Condition Rating 
Total cost/vehicle miles 


of travel* 


Priority Guide 


= 100 Minus Condition Rating 
Cost/vehicle mile 


*Vehicle miles = section length x average daily 

of travel study period traffic x 365 days 
in a year x estimated years of 
life of reconstructed facility 
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The larger the Priority Guide number, the greater is the cost benefit of 
improvement. Consequently, if improvements are made to two similar sections 
with the same Priority Rating number but different Priority Guide numbers, 
the greatest benefit, for the dollar expended, will be realized by the section 
with the higher Priority Guide. 


A priority for ali other deficient roads has been developed using "100 
minus the Condition Rating". As with the Priority Rating and the Priority 
Guide Number, the larger the number, the greater the need. 


In order to assist the Township in making preliminary selections of 
future construction programs, a complete listing of all deficient road sections 
by road classification, time periods, and priority has been included in the 
Appendix of this report. 


AS THE NEEDS SUMMARIZED HEREIN DO NOT TAKE INTO 
CONSIDERATION SUCH FACTORS AS PROJECT CONTINUITY, 
ENVIRONMENTAL IMPACT, DISTRIBUTION OF WORK WITHIN THE 
MUNICIPALITY, AVAILABILITY OF CONSTRUCTION FUNDS, ETC., THE 
TOWNSHIP'S ACTUAL RECONSTRUCTION PROGRAM MAY DIFFER FROM THE 
FINDINGS OF THIS REPORT. 
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Chaprfer 5 
Fixed Costs 


MAINTENANCE 


Maintenance expenditures for 1979 and 1980 were reviewed and have 
been summarized on page 15 in accordance with the Ministry's form MRA 36. 
The total subsidizable maintenance expenditures, including overhead was 
$386,061.00 in 1979 and $499,124.00 in 1980. 


EQUIPMENT REPLACEMENT COSTS 


A list of the major pieces of equipment operated by the Township's 
Road Department was prepared and is shown on page 16. This "Equipment 
Inventory and Theoretical Needs" table describes each piece of equipment and 
gives the approximate cost (based on 1981 unit prices) and the replacement 
year for each. This table indicates a theoretical schedule with the actual 
equipment replacement being determined each year by council. 


MAINTENANCE EXPENDITURES 


CATEGORIES & ACTIVITIES IES 1980 (9:82 


E983 1984 


ROADSIDE MAINTENANCE ae aS 
1B-1] Gross Mowing & Weed Spraying 9278 | 7198 


Ditching 
B-4 
B 


Catch Bosins , Curb & Gutter 


Cleaning Storm Sewers 


= Debris & Litter Pick-up 


Total Roadside Maintenance 
HARD TOP MAINTENANCE ea 
C-| 28792 |35468 
Sweeping , Flushing , Cleaning 178 2227 


Shoulder Maintenance — Grading 


Patching , Washouts Dust Layer 


BOeeCMUne ie = Se 
“Sioa eerie free 
= Dust Loyer 
[Prime or Prinng ———~—~=«*dia 938 [ 6OaST 
Gravel Resurfacing 1648 1115526 

WINTER CONTROL Mier Sire 
zi 
= 2 Sanding: & Salting 


Snow Fence , Culvert Thawing Etc.| 2984 4237 
- Winter Stondby aa 


E Total Winter Control 58907] 51642 
SAFETY DEVICES ao 


& Sofety Devices , Signs , 
10335 
Guide Rails, Railroad Maintenance 
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Chapter 6 
Annual Update 


It is desirable that this study be kept current by the municipality. 
This is accomplished by undertaking an annual review under the following 
headings: 


(1) Construction - elimination of the construction needs for those sections 
where improvements have been undertaken since the last review. 


(2) Structural Adequacy - check for any structural failures that have 
occurred. 


(3) Maintenance - make adjustments for any changes in maintenance 
practices or exceptional cost increases. 


(4) Structures - review bridges for structural deterioration. 


(5) System Changes - revise deficiency listings and update inventory sheets 
as changes in the Road System take place. 


Updating procedures are detailed in the Methods Manual "Municipal Road 


Systems, Needs Measurements". Additional information or clarification can be 
obtained from the Ministry of Transportation and Communications. 


18 


ava oF ieee 


L_. = ona 
- of 


Vaile ofl —_ 


Appenaices 


Appendix A 


Geomefric Standards 


GEOMETRIC STANDARDS 
IMPERIAL | | METRIC 


VARIES -0' } . VARIES 


O- 400 V.P.D. RURAL 


GRAVEL SURFACE 


4" GRANULAR ‘A’, 6" GRANULAR ‘B' 101 mm GRANULAR ‘A’, 152mm GRANULAR ‘B' 


VARIES ; . : : VARIES 


ee ah 


400 -1000 V.P.D. RURAL 


OOUBLE SURFACE TREATMENT 


6" GRANULAR ‘A' 10" GRANULAR ‘B' 152mm GRANULAR ‘A’, 254mm GRANULAR ‘B’ 


32-8'-42-6' 


VARIES : Ol : z VARIES 


Se 


1000 — 3000 V.P.D. RURAL 


BITUMINOUS PAVEMENT 


2" HOT MIX FOR 1000 - 2000,2:5" HOT MIX FOR 2000 - 3000 51mm HOT MIX FOR 1000-2000, 63mm HOT MIX 2000 - 3000 
6" GRANULAR ‘A’ , 12" GRANULAR ‘B' 152 mm GRANULAR ‘A’, 305mm GRANULAR ‘B' 


ee @] 


VARIES ; i : 5 VARIES 


SO 


3000 + V.P.D. RURAL 


BITUMINOUS PAVEMENT 


3" HOT MIX, 6" GRANULAR ‘A’, 12” GRANULAR 'B' 76mm HOT MIX,!152mm GRANULAR A’, 305mm GRANULAR ‘8° 


VARIES : 3m : . VARIES 


ee 


SEMI - URBAN 


BITUMINOUS PAVEMENT 


3" HOT MIX,6' GRANULAR 'A',12" GRANULAR 'B' 76mm HOT MIX, 152mm GRANULAR ‘A’ ,305 mm GRANULAR 'B' 


3-3 5-0" VARIES 14-0'- 15-5! VARIES 


URBAN LOCAL RESIDENTIAL 


BITUMINOUS PAVEMENT 


3" HOT MIX , 6" GRANULAR ‘A’, 12" GRANULAR 'B' 76mm HOT MIX ,152mm GRANULAR 'A', 305mm GRANULAR'B' 
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Bench Mark Costs 


URBAN ROAD CONSTRUCTION 
( COST IN THOUSANDS OF DOLLARS PER KILOMETRE ) 


ARTERIAL 


N2 OF BASE & BASE & RESURF. &] RESURF. &| RECONST. | RECONST. RECONST. | ST. SEWER 
SURF. SURF. WIDEN WIDEN SENI- URB. URS. ST'D | URB. ST'D @ ROAD 
LANES “Sea a a MAJOR ) ( ee ae ST'D NOMIN. — INCLUD. SS.} REINSTAT. 


COLLECTOR 


N2 OF BASE & BASE & |RESURF. &] RESURF. a| RECONST. | RECONST. | RECONST. | ST. SEWER 
SURF. SURF. WIDEN WIDEW SEMI-URS.} URB. ST’D | URB. ST'D ICONST. & RD. 
LANES = MINOR a ( oa ( San ( eee sT’ e ee See INCLUD. SS.}| REINSTAT. 


LOCAL 


N@2 OF aoa & BASE & RESURF.@ 
SURF. WIDEN 
LANES ( Saces ( MAJOR) ( MINOR ) 
pt 
=a 


# NOMINAL STORM SEWER COSTS INCLUDE : 
@ REPLACEMENT OR RELOCATION OF MANHOLES ANDO CATCH BASINS AS REQUIRED 
@ EXTENSION OF LATERALS 
@ ADJUSTMENTS TO MANHOLE AND CATCH BASIN COVERS. 


RESURF. &| RECONST. | RECONST. RECONST. |S.S. CONST. 

WIOEN SEMI-URB. | URB. ST'D | URB. ST'D | & ROAD 
( MAJOR ) ST'D NOMIN. S.S.3R] INCLUD. S.S.| REINSTAT. 
_—< 
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RURAL ROAD CONSTRUCTION (Cost in thousands of dollars per kilometre) 


Contract Prices 


Type of 
Construction 


Base & Surface (Grav. Only) 
& Widen (Grav. Only) 


Resurf. 


Base & Surface 


Resurf. & Widen 
Reconstruction 


Base & Surface 


oo 


Resurf. & Widen 


- Resurf. 


Reconstruction 


Base & Surface 
Resurf. & Widen 


Over 
3000 


2 Lanes 


DESIGN STANDARD 


Reconstruction 


Base & Surface ee eS ee ee 


4 Lanes 


NEW STRUCTURES (AVERAGE COST PER SQUARE METRE OF DECK AREA) 


Soil Conditions 


WITH/WITHOUT 
EPOXY COATED STEEL 


Proposed 
Structure 


700 


li 
7 


Average Cost Per Kilometre 


gee Boned ane or Vee SS A 
i 


Major Secuee: & Widen aM a Be 


RESURFACING (Cost in Thousands of Dollars Per Kilometre) 
RURAL 


Upper Tier Onl 


Bingle Surf. Double Surf. | Single Lift 
Treatment Treatment Hot Mix* 


Road Width 
in 
Metres 


Double Lift 
Hot Mix* 


es 
ee 
a a 
en i een 


* Includes Shouldering 
URBAN 
Road Width Upper Tier Only 


in Singla Lift Double Lift 
Metres (Lanes) Hot Mix** Hot Mix** 


** Cost Includes Catch Basin and Manhole Adjustments and up to 15% Padding 


UNIT PRICE COSTS 


Granular "a" /conne 4.35 Catch Basin (Each) 800. 00 
Granular "B" or "C''/tonne 4.35 Manhole (Each) 1. 600. 00 
Hot Mix /tonne (H. L. 4) 26.00 Catch Basin/Manhole Removal (Each) 200.00 
Storm Sewer (525 mm Dia.)/metre 112.00 Earth Excavation/Cubic metre 2.90 
Curb & Gutter/mecre 25.00 Curb & Gutter Removal/metre 5.00 
Sidewalk/Square “etre _20.00 
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Deficiency Listings 
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